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Observa:ons

Horizon glow

Excess brightness
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Love and Brownlee, 1993100 ton/day @ Earth             5 ton/day @ Moon

Interplanetary Dust Bombardment
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Secondary Ejecta

Parameters: yield, ejecta mass and velocity distribu:ons

Galileo @ Europa

                        Kruger et al, 2003
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Lunar  Ejecta

Y = 500

Y = 104
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Plasma Effects
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Plasma Sheath

Dust liftoff due to sheath fields alone is unlikely!
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Laboratory Experiments
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X. Wang, M. Horanyi, S. Robertson, Investigation of dust transport on the lunar surface in a laboratory plasma with an electron beam
J. Geophys. Res., submitted, 2010.
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X. Wang, M. Horanyi, S. Robertson, Dust transport near electron beam impact and shadow boundaries
Planetary and Space Science, submitted, 2010.
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                       Theory

Photo and secondary electron emissions
Reflected ions
3D topography
Magne:c fields
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Theory and simula:on
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Oblique incidence
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Lunar Atmosphere and Dust Environment Explorer: Dust Experiment (LDEX)

• Engineering Model is assembled and func:onally tested

• EM has been calibrated at the dust accelerator at Max Planck Ins:tute for Nuclear
Physics in Heidelberg

July  20 – 23, 2010 Payload: 15
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First dust signal ……..
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                                New Experiments: LDEX-2 for LADEE-2

Dust mass, speed and chemical composi:on
M/DM  ~ 30

Time‐of‐flight mass spectrometer
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LDEX - 3

Dust mass, speed and chemical, and
isotopic  composi:on
M/DM  > 150
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F. Postberg et al.,  Compositional Mapping of Planetary Moons by Mass Spectrometry of Dust Ejecta, PSS, submitted, 2010
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LDEX – 4: Dust Telescope on the lunar surface
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DTS  Signals
Dust Trajectory Sensor
                (DTS)

Large Area Mass Analyzer
                  (LAMA)

Dust mass, velocity vector and chemical,
and isotopic  composi:on  M/DM  > 200
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Dusty Plasma Surface Package

Package to address dust charging, mobiliza:on and transport:

Dust Detector:
a) charge, mass, velocity vector for slow moving (< 100 m/s) lunar dust
b) charge, mass, velocity vector, chemical and isotopic composi:on of IPD and ISD
grains

Fields and Par:cles Instruments:
a)Plasma density, composi:on, energy distribu:on
b)Small scale (1 – 100 m) electric fields

Op:cal cameras
a)Stereo imaging of the horizon glow
b)Phase func:on, color
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Evidence of dust transport seen on other
bodies:   Eros 433 dust ponds

 Phobos / Deimos, Mercury …..

No maier where humans explore, there’ll
be dust…

                           Moral

Dusty plasma processes at the Moon are relevant for all airless
planetary bodies throughout the solar system


